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ABSTRACT

The aim of thiswork was to isolate and identify yeasts from sand and sea water collected in two beaches of
Olinda, Pernambuco state, Brazil. Thirty two samples of both sand and water in both beaches were obtained
in the dry (December 2000 and February 2001) and rainy (June and July 2001) seasons. Two hundred and
ninety two strains of yeast were obtained, and they belonged to four generaand 31 species. Candida wasthe
most prevalent genus. Candida catenulata, C. fenica, C. sake, Brettanomyces bruxel enses and Rhodotorula
mucilaginosa were the most commonly found species in both beaches Bairro Novo and Casa Caiada.
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INTRODUCTION

There is a great interest on increasing the knowledge
regarding fungi in marine ecosystems, considering the small
number of speciesknown inthisenvironmentin Brazil, acountry
with alarge coastal area.

Most of the studies referring to the isolation of yeasts from
estuary waters and marine areas have been done in Europe and
North Americaand only afew in South American countrieslike
Chileand Brazil (5,7,25,26). In South Floridamarinewaters, highly
polluted by domestic wastes, species of Candida, Trichosporon,
Torulopsis and Rhodotorula were detected (13,22). These last
two species are usually observed in marine environments (1,23)
and, in the coastal region of Florida, Rhodotorula, Candida and
Debaryomyces are the most commonly found species (2).

InBrazil, studiesabout yeastsisolated from seawater began
inFloriandpolis (11) and later in Recife (27) and Rio de Janeiro
(14,15,16). Studies in Sdo Paulo have shown that species of
Candida can be used as indicators of pollution in marine
estuaries (24). The aim of thiswork wasto isolate and identify
yeasts from sand and sea water in two beaches of Olinda,
Pernambuco State, Brazil.

MATERIALSAND METHODS

Collectionarea- TheBairro Novo Beach, located in Olinda,
Pernambuco State, Brazil, is approximately 2 km long, and has
costal protection against erosion caused by seainvasion. This
protection comprises hearly 36 perpendicular menmade reefs of
50 m, separated 50 m from each other. Besides marine erosion,
many environmental problemsarefound inthisbeach, including
domestic wastes and solid residues going into the sea, making
the water inappropriate for bathing and water sports (6).

Casa Caiada is an urban beach, also located in Olinda,
Pernambuco State, Brazil, and has approximately 4.5 Km of
extension. Thisbeach presents calm waters and some menmade
reefs, being used for bathing, soccer practice and water sports
(windsurf, swimming, sailing, and others), aswell asfor fishing
and mollusk capture. The main environmental problems found
there are precipitation, disposal of domestic wastes and solid
residues.

Physical chemical and climatic parameters
The pH and the temperature of sand and sea water were
determined using a digital pHmeter and a digital thermometer
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(Hanna), respectively. Pluviometric datafromthecity of Olinda
were provided by the Empresa Pernambucana de Pesquisa
Agropecuaria (IPA) and by the Secretaria de Recursos Hidricos
dePernambuco (SRH). Colorimetric water analysiswas provided
by the Companhia Pernambucana de Controle de Poluicdo
Ambiental edaAdministracéo dos Recursos Hidricos (CPRH),
who also informed the most probable number (NMP) of fecal
coliform bacteriaand the classification of the seawater according
toregulationsof CONAMA, Brazil. Theclimatein Olindaishot
and humid, with spring and winter rainsdistributed from March
to August. By the time of this study, the lowest temperaturein
the coldest month wasin 18°C.

Sampling

Samplesof sand and seawater in both beacheswere obtained
in the dry (December 2000 and February 2001) and rainy (June
and July 2001) seasons. Thirty two samples were obtained from
sand and thirty two from seawater, inlow water and sysygy tide,
based ontidetablesof RecifeHarbor, Pernambuco State (8). Water
salinity was determined in amanua refractometer (Atago). Sand

was collected with a garden shovel, in the region of medium
seashore, at 1 m from thetideline, at the surface and also 20 cm
deep. The samples were kept in plastic bags. Sea water was
collected at the surface and at 1 m deep, using sterilized glass
tubes. All samples were maintained at room temperature and
transferred to the laboratory, in the Department of Mycology of
Universidade Federd de Pernambuco, for immediate testing.

Culturesisolation, purification and identification

From each sampl e, asuspension of 50 g of sand in 90 mL of
sterilized destilled water was prepared and 0.5 mL of this
suspension were placed in Petri dishesin triplicate containing
Sabouraud Dextrose Agar added of Yeast Extract and
Cloranfenicol (18,26).

For isolation of fungi, 0.5 mL of seawater were placed onthe
surface of the same medium, in Petri dishes, which were prepared
intriplicateand maintained at room temperature (28°C + 1°C). The
colonies were transferred to glass tubes containing Sabouraud
Dextrose Agar and Yeast Extract, and submitted to macroscopic,
microscopic and physiological observations (4,17,19).

Table 1. Species of yeastsisolated from seawater of the Bairro Novo beach, Pernambuco, Brazil, during the dry and rainy seasons.

GENERA/
SPECIES

DRY
LOW WATER

SYSYGY TIDE

DRY RAINY

LOW WATER

RAINY
SYSYGY TIDE

S & SWDW S &H SW DW S D SW DwW SS D SW DW

Brettanomyces bruxellensis
Kufferath & van Laer

Candida bombicola

(Spencer etal.) Meyer & Yrrow
C. catenulata Diddens & Lodder
C. diddensiae (Phaff et al.)

Fell & Meyer

C. fennica Meyer & Ahearn

C. geochares (van der Walt
etal.) Meyer & Yarrow

C. melibiosica Buckley

& vanUden

C. palmioleophila Nakase & Itoh
C. pseudolambica Smith et al.

C. rhagii Jurzitaet al. - - - - -
C. saitoana Nakase ( Suzuki)

C. sake Saito van Uden Buckley
(Meyer & Ahearn)

C. vaccinii Tokuoka et al. - - - - -
Rhodotorula ingeniosa

(di Menna) vonArx & Weijiman
R. mucilaginosa

(Jorgensen) Harrison

X - - X -

X - X - - === e e
vV
- . O

SS = Sand Surface, SD = Sand at 20cm Deep, SW = Surface Water, DW = Deep Water.
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Frequency of theyeastsspecies

The frequency of each yeast species was calculated
according to Dgjoz (10), with modifications, using theformula:
Fo = Ta.100/TA, where Ta = number of samples in which the
taxon occurred and TA = total number of samples. Accordingto
thisformula, the frequenciesof the specieswere classified as. <
10% =rare; 10 < 25% = low; 25 < 35% = frequent; 35 < 50% =
abundant, and > 50% = very abundant.

RESULTSAND DISCUSSION

Hydrologic parametrs, pH, temper atur eand salinity of sand
and seawater

The water temperature in both beaches varied from 24.3°C in
December to 29.4°C in February. On the most rainy month (July)
thewater temperaturewas 25.3°C minimum and 28.2°C maximum.

Yeasts in sand and send water

The sand temperature in the dry season varied from 25.7°C in
December t0 29.4°C in February, and in July varied from 24.4°C to
28.8°C. ThepH of al sampleswasdightly akaline, rangingfrom 7.6
t0 8.2. In Bairro Novo Beach the sdinity in water and sand varied
from 20%o in the rainy season to 40 %o in the dry season, whilein
CasaCaiadaBeach varied from 24%o to 39 %o in the same seasons.

| solation and identification of yeasts

Thirty one species of yeasts were isolated, and nineteen
belonged to the genus Candida. In the Bairro Novo Beach, 15
species were isolated, belonging mostly to Candida (twelve),
Rhodotorula (two) and Brettanomyces (one) genera. Inthe Casa
CaiadaBeach, 21 specieswereidentified: Candidawasasothe
most common genus (10 species), followed by Trichosporon,
Rhodotorula and Brettanomyces, respectively with five, three
and three species (Tables 1 and 2).

Table 2. Speciesof yeastsisolated from seawater of the Casa Caiadabeach, Pernambuco, Brazil, during the dry and rainy seasons.

GENERA/
SPECIES

DRY
LOW WATER

SYSYGY TIDE

DRY RAINY

LOW WATER

RAINY
SYSYGY TIDE

S &H SWDW S &DH SW DW S D SW DW SS D SW DW

Brettanomyces anomalus Custers - - X - -
B. bruxellensis Kufferath

& van Laer

B. custersianus van der Walt
Candida albicans

(Robin) Berkhout

C.blankii Buckley & van Uden - - - -
C. catenulata Diddens & Lodder
C. fennica Meyer & Ahearn
C.intermedia Cifferri & Ashford
C. maltosa Komagata et al.

C. milleri Yarrow - - - -
C. parapsilosis Lamgeron & Talice
C. rugopelliculosa Nakase X - - - X
C. sake Saito & van Uden
Buckley (Meyer & Ahearn)
Rhodotorula glutinis
(Fresenius) Harrison

R. minuta (Saito) Harrison - - - - -
R. mucilaginosa

(Jorjensen) Harrison
Trichosporon adeninovorans
Hiddelhven et al.

T. aquatile Henderick & Dupont  x - - - -
T. beigelii (Kichenmeiter)

Rabenhorst

T. dulcitum (Berkhout) Weijiman - - - - -
T.lutetiae Saéz - - - - -

X - - - -

x
1
1
1

1
|
|
X
x

1
1
1
1

X

X - =X - === e e

SS = Sand Surface, SD = Sand at 20cm Deep , SW = Surface Water, DW = Deep Water.
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Candida catenulate, C. fennica, C. sake, Brettanomyces
bruxelensis and Rhodotorula mucilaginosa were the most
commonly found species in both beaches. According to Fell
and van Uden, 1963, speciesof Candidaweredominantinmarine
environmentsin Florida(13). Five species of Trichosporonwere
isolated from sand at the Casa Caiada Beach. Paulaet al., 1983,
referred the low adaptation of Trichosporon to sea water in
“Baixada Santista’, Sdo Paulo State (24). Two studies reported
that Rhodotorula species occur in marine waters polluted by
domestic wastes (15,22). In our study, Brettanomyces was
represented by three species. This genus was also frequently
isolated from beach sand in Chile (25). It is possible that the
yeasts found in the beaches of Bairro Novo and Casa Caiada
have been brought not only by leaching but also by pluvial
water and domestic wastes released along the beaches.

Pinto et al (26) referred that the rain precipitation affects
significantly the frequency of fungi in sea water and sand,
because, after raining the number of fungi ishigher than during
thedry season. In Olinda, therain precipitation was 260.9 mmin
June and 206.3 mm in July, and the amount of yeasts isolated
during the rainy season was higher than that found in the dry
period, when 180.5 mm and 43.25 mm of precipitation were
registered in December and February, respectively.

Populations of yeastsin coastal watersareformed by various
genera such as Candida, Trichosporon, Rhodotorula,
Cryptococcus, Debaryomyces and Pichia (22,23,27). Thefirst

Brettanomyces bruxellensis

Candida fennica

Rhodotorula mucilaginosa
C. catenulata

C. rhagii

C. melibiosica
Trichosporon dulcitum

C. sake

C. parapsilosis

Candida rugopelliculosa

Rhodotorula ingeniosa

C. pseudolambica

C. diddensiae

C. vaccinii

C. palmioleophila

C. bombicola

C. geochares

C. saitoana

T. lutetiae

C. intermedia

C. maltosa

C. blankii

T. beigelli

Rhodotorula glutinis

Brettanomyces anomalus

C. milleri

Rhototorula minuta

Candida albicans

T. adeninovorans

Trichosporon aquatile
Brettanomyces custersianus

Figure 1. Frequency of occurrence (%) of yeasts isolated in
beaches of Bairro Novo and Casa Caiada, Olinda, Pernambuco.
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three were isolated from Bairro Novo e Casa Caiada beaches.
Candida parapsilosis detected in this study is more common
in human tissues, animal excrements, food products and drinks
(20). Only onesampleof C. albicanswasisolated in CasaCaiada
Beach, during the dry season, in low tide, and temperature of
29.4°C. Anderson (3) mentioned that temperature affectsgrowth
of some Candida species isolated from marine environments,
including C. albicans(9,13,21).

Brettanomyces bruxellensis and C. fennica presented the
highest numbers of colony forming units in the beaches of
Bairro Novo and Casa Caiada, 58 and 65 CFU/g, respectively
(Table3).

Table 3. Countsof yeasts (CFU/g) in water and sand sampl es of
the Bairro Novo and Casa Caiada beachs.

CasaCaiada BairroNovo
Sand Water Sand Water

Brettanomyces anomalus - -
B. bruxellensis 2 2
B. custersianus - -
Candida albicans -
C. blankii 1
C. bombicola -
C. catenulata 9

3

Yeasts Species

9
Q

o wdEN
N

C. diddensiae

C. fennica

. geochares

intermedia -
maltosa -
melibiosica -
milleri 1
palmioleophila -
parapsilosis 16
pseudolambica -
rhagii -
. rugopelliculosa -
saitoana -
sake -
. vaccinii -
Rhodotorula glutinis -
R. ingeniosa -
R. minuta -
R. mucilaginosa -
Thichosporon
adeninovorans

T. aquatile - -
T. beigdlii - -
T. dulcitum
T. lutetiae - -

Total 3B 7!
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Yeastsfrequency

Brettanomyces bruxellensis presented the highest frequency
(43.75%), and was abundant in both beaches Candida
catenulata, C. fennica and Rhodotorula mucilaginosa
represented 18.75% of the isolations. C. melibiosica, C.
parapsilosis, C. rhagri, C. rugopelliculosa, C. sake and
Trichosporon dulcitum were considered species of low
frequency (12.75%) and the remaining species presented rare
frequency (6.25%) (Fig. 1). Brettanomyces bruxellensis was
abundant in the sand of both beaches. The diversity of yeasts
in Bairro Novo and Casa Caiada beaches is represented by
species of Candida, Brettanomyces, Rhodotorula and
Trichosporon.

RESUMO

Levedurasisoladasdo solo eda agua do mar daspraias
deBairroNovo e Casa Caiada, Olinda, Pernambuco,
Brasil

Com o objetivo de isolar e identificar leveduras do solo e
agua do mar das praias de Bairro Novo e Casa Caiada, Olinda,
Pernambuco, Brasil, foram col etadas 32 amostras de solo e agua
em ambas as praias durante o periodo seco (dezembro/2000 e
fevereiro/2001) e periodo chuvoso (junho e julho/2001). Foram
obtidas 292 amostrasdeleveduras, distribuidasem quatro géneros
e 31 espécies. Candida apresentou maior nimero de espécies.
Candida catenulata, C. fenica, C. sake, Brettanomyces
bruxellensis e Rhodotor ula mucilaginosa foram asespéciesmais
comuns em ambas as praias Bairro Novo e Casa Caiada.

Palavras-chave: leveduras, solo, &gua, praias
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